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(57) [Abstract] 

[Object] To suppress warping of a Ball Grid Array (hereinafter, "BGA") 

package substrate. To suppress the deterioration of reliability and production 
yield due to external matters generated in BGA manufacturing steps. 
[Means] A plurality of BGAs are manufactured by mounting a plurality of 

semiconductor chips 5 on a principal surface of a large-sized substrate 1 A, 
molding the respective semiconductor chips 5 with an epoxy resin 6, 
conducting a burn-in test and an electric characteristic evaluation tests, and 
cutting the large-sized substrate 1A by a dicing device. 

[0053] If a single package substrate is formed and then a BGA is assembled, 
the dependency of warps on the substrate is large, which is conspicuous 
particularly right after a heating treatment. This is considered to be caused by 
irregularities including those of the cutting of the substrate which occur in the 
package substrate manufacturing steps. On the other hand, if BGAs are 
assembled using a large-sized substrate which is not cut yet, the warps of the 
substrate are smaller. The reason is considered as follows. End portions of 
regions of the large-sized substrate which are to serve as respective package 
substrates after cutting the large-sized substrate are connected to each other 



1 



and continuous to each other. Therefore, the warps of the package 
substrates which occur when they are heated are cancelled each other and the 
warp cancellation state is stable. The effect of the warp reduction is higher 
when semiconductor chips are mounted on the large-sized substrate in a 
matrix in X and Y directions than when the chips are mounted thereon to be 
aligned. 

[0054] (2) According to the manufacturing method of the present 
invention, the large-sized substrate is cut in the final BGA assembly step. 
Therefore, residues of the resin, fiber, and the like generated on the end 
portions (cutting surfaces) of the substrate do not adhere again to the substrate 
surface or the like and defects do not occur. Further, since chemicals such as 
a flux and a washing agent, and the like do not enter the substrate from the 
cutting surfaces of the substrate, the deterioration of the substrate can be 
prevented. This can improve the reliability and manufacturing yield of BGAs. 
[0055] According to the manufacturing method of the present invention, the 
large-sized substrate is cut by a rotary blade having a sharp tip end, whereby 
the generation of residues of the resin, the fiber, and the like are greatly 
decreased and the accuracy of the outer dimensions of the package substrate 
is improved. 

[0056] If the method for cutting the substrate by punching is used and many 
types of package substrates different in outer dimensions are prepared, the 
number of types of punching dies increases and a punching die cost is thereby 
disadvantageously pushed up. If the method for cutting the substrate by the 
blade is used, by contrast, various cutting pitches can be handled by a single 
device. Therefore, this method is suited for manufacturing various types of 
BGAs. 

[0057] Furthermore, pieces of information on the manufacturing lot of the 
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large-sized substrate used to manufacture package substrates, positions of the 
respective package substrates in the large-sized substrate, the state of 
manufacturing the large-sized substrate, and the like are essential to the 
improvement of the BGA manufacturing yield. According to the 
manufacturing method of the present invention in which the large-sized 
substrate is cut in the final BGA assembly step, these pieces of information can 
be easily attained and the package substrate manufacturing yield is, therefore, 
improved. 

[0058] Thanks to these advantages, the BGA average manufacturing yield is 
approximately 82 percent, which improves from that of the manufacturing 
method, in which the single package substrate is formed and then a BGA is 
assembled, by equal to or more than 16 percent. 
[0059] (3) According to the manufacturing method of the present 
invention, BGAs are manufactured for each large-sized substrate. This 
facilitates handling the substrate, as compared with the manufacturing of BGAs 
for each package substrate. BGA productivity is thereby improved. 
[0060] Moreover, the formation of semiconductor bumps, the electric 
connection between the semiconductor chips and the substrate, the covering 
of the semiconductor chips with a resin, the burn-in test, the electric 
characteristic evaluation test, an the like are conducted for each large-sized 
substrate. Therefore, the number of BGAs processed and assembled at one 
time considerably increases and BGA productivity improves. In addition, by 
forming part of wirings in the large-sized substrate during the burn-in test and 
the electric characteristic evaluation test, the number of simultaneous tests and 
the number of lead wirings can be decreased. Therefore, it is possible to 
shorten time required for tests and assembly and improve BGA productivity. 
[0061] Furthermore, by cutting the large-sized substrate in the final BGA 
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assembly step, such chemicals as the flux and the washing agent used in the 

manufacturing steps do not enter the substrate from the cutting surfaces of the 

substrate. Therefore, it is possible to considerably shorten time required to 

dry and wash the substrate and improve BGA productivity. 

[0062] (4) According to the manufacturing method of the present 

invention, the substrate is cut by the method which ensures high outer 

dimension accuracy and less damages the end portions of the substrate, the 

circuit formation region of each package substrate is extended to the peripheral 

portion of the substrate. It is thereby possible to further make the package 

substrate smaller in size and improve BGA mounting density. 

[0063] (5) The improvement of the BGA manufacturing yield and that of 

the productivity enable the reduction of BGA manufacturing cost. 

[0064] (6) By reducing the warps of the package substrates, the flatness 

of the package substrates and the motherboard on which the BGAs are 
mounted is secured and mounting reliability and mounting yield are thereby 
improved. This can improve the reliabilities and manufacturing yields of the 
module substrate for mounting the BGA as well as the other electronic 
components on the motherboard and the electronic equipment into which this 
module substrate is integrated. 
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